D4 and D1 dopamine receptors modulate [3H] GABA release in the substantia nigra pars reticulata of the rat.
Neurons of the globus pallidus express dopamine D4 receptors that can modulate transmitter release by their axon terminals. Indeed, GABA release from pallidal terminals in the subthalamic nucleus and in the reticular nucleus of the thalamus is inhibited by activation of D4 receptors. Here we investigated whether GABA release by pallidal projections to the substantia nigra reticulate (SNr) is also modulated by D4 receptors. Dopamine-stimulated depolarization-induced GABA release in slices of the SNr; however, after selective blockade of D1 receptors, dopamine inhibited release. The selective D4 agonist PD 168,077 (IC(50) = 5.30 nM) mimicked the inhibition of release while the selective D4 antagonist L-745,870 blocked the inhibition. To identify the source of D1 and D4 modulated terminals, we unilaterally injected kainic acid in either the GP or the striatum. After lesions of the pallidum, the D4 induced inhibition of release was blocked while the D1 induced stimulation was still significant. Lesions of the striatum had the converse effects. We conclude that release of dopamine in the SNr enhances GABA release mainly through activation of D1 receptors in striatonigral projections and inhibits release mainly through activation of D4 receptors in pallidonigral projections. Because deficient D4 receptor signaling in globus pallidus terminals will lead to disinhibition of impulse traffic through the thalamus we speculate that the D4 abnormalities observed in ADHD patients may be important in the generation of the syndrome.